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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

2. Claims 11-12, 18, 26, 28, 33, 36, 38-41 and 43 rejected under 35 U.S.C. 102(e) 
as being anticipated by Lee et al (US. 5,895,947). 

Regarding claims 11-12, 18, 26, 28, 33, 38, 40 and 43, Lee (Fig. 8) discloses an 
Array of microelectronic elements comprising: a substrate 100 of semiconductor 
material (column 4, lines 54-56); a lower layer 1 10/120/130/134 of dielectric material 
disposed with a lower surface in contact with the substrate 100 and an upper surface in 
spaced adjacent thereto; a pattern of mutually electrically isolated conducting regions 
disposed within the lower layer 1 10/120/130/134 of dielectric material (column 5, lines 
22-36), the conducting regions extending to the upper surface of the lower layer; an 
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upper layer of dielectric material 30 (not shown in Fig. 8, see Fig. 1 and column 6, lines 
10-18) disposed with a lower surface thereof in contact with and bonded to the upper 
surface of the lower layer; and a plurality of capacitor nodes 142 made of polysilicon 
semiconductor material (column 5, lines 58-63) disposed within the upper layer of 
dielectric material 30 (also see Fig. 1), each of the nodes 142 being in electrical contact 
with only one of the conducting regions at the upper surface of the lower layer, wherein 
each conducting region comprises: a metal conductor (not labeled, see a first level 
interconnect wiring layer formed in a dielectric film 110 and column 2, lines 3-5); and a 
via e1 (not labeled in Fig. 8, see Fig. 6) which is filled with a TiN or W material (column 
5, lines 22-30), the TiN or W material e1 extending between the metal conductor and a 
node 142 in the plurality of nodes and electrically connecting the metal conductor with 
the node 142 of capacitor semiconductor device. It is noted that the via filed with TiN or 
W material of Lee would inherently function as diffusion barrier because it is filed with 
the same diffusion barrier material as claimed (i.e., TiN, W). 

Regarding claim 36, Lee (Fig. 8) further discloses a bonding promoting layer 134 
formed on the lower layer of dielectric material, the bonding promoting layer 134 
bonding the lower surface of the upper layer 30 of dielectric material to the upper 
surface of the lower layer 1 10/120/130. 

Regarding claims 39 and 41 , Lee (Fig. 8) further discloses that the via e1 
comprises an area which is less than an area of the metal conductor, and the node 142 
which is electrically connected to the metal conductor is aligned with the via e1 and the 
metal conductor. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 11-12, 15-16, 18, 26, 28-29, 33-35, and 36-43 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Durlam et al (US. 5,940,319) in view of Lee et 
al (US. 5,895,947). 

With respect to claims 11-12, 18, 26, 28-29, 33, 35, 38, and 40-43, Durlam's first 
embodiment (Figs. 5-8) discloses an array of microelectronic elements comprising: a 
substrate of semiconductor material 1 1 ; a lower layer of dielectric material (12a,21,25) 
disposed with a lower surface in contact with the substrate and an upper surface in 
spaced adjacency thereto; a pattern of mutually electrically isolated conducting regions 
(1 9a, 37) and (1 9b, 38) (Fig. 5) disposed within the lower layer of dielectric material, the 
conducting regions extending to the upper surface of the lower layer, an upper layer of 
dielectric material 51 disposed with a lower surface thereof in contact with and bonded 
to the upper surface of the lower layer; and a plurality of nodes (43,45) and (44,46) 
comprising MTJs 43 and 44 and disposed within the upper layer of dielectric material, 
each of the nodes being in electrical contact with only one of the conducting regions at 
the upper surface of the lower layer, wherein each conducting region comprises: a 
metal conductor 19a and a via 37 formed on the metal conductor 19a, the via 37 
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extending between the metal conductor 19a and a node in the plurality of nodes and 
electrically connecting the metal conductor 19a with the node. 

Durlam's first embodiment does not disclose the plurality of nodes including 
semiconductor diodes. However, Durlam further teaches a second embodiment of 
MRAM (Fig. 17) having a plurality of nodes, which include diodes 93 and 95 in contact 
with the conducting regions 82 at the upper surface of the lower layer. Accordingly, it 
would have been obvious to modify the first embodiment by forming the plurality of 
nodes with the structure as suggested by the second embodiment for the purpose of 
switching a magnetic memory element to read information in the magnetic memory 
element (column 6, lines 26-30). 

Neither Durlam's first embodiment nor Durlam's second embodiment discloses 
the via is filed with the refractory diffusion barrier material. However, Lee (Fig. 8) 
teaches the forming of a plurality of conducting regions, each conducting region 
comprises: a metal conductor and a via e1 (see Fig. 6) which is filled with a diffusion 
barrier material of TiN or W (column 5, lines 22-30), the diffusion barrier material e1 
contacting capacitor semiconductor node 142 of polysilicon (column 5, lines 58-63) and 
extending between the metal conductor and the node 142. Accordingly, it would have 
been obvious to further modify Durlam's device by filling the via 37 with the refractory 
diffusion barrier material because as taught by Lee, such material would provide 
excellent filling properties (column 5, lines 25-27) and would reduce the contact 
resistance between the via and the semiconductor node (column 6, lines 33-41). 
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With respect to claim 16, Durlam (Fig. 8) further discloses that the device 
comprises a field effect transistor 12a, a first insulating layer 54 is disposed over an 
upper surface of the upper layer, and a second insulating layer 33 is formed over the 
upper surface of the lower layer. 

Regarding claim 15, it would have been obvious to form the semiconductor node 
of Durlam as a field effect transistor because it is an intended use depending upon the 
application, which is desired for the semiconductor node of Durlam. 

Regarding claim 34, Durlam (Fig. 8) also discloses that each of the conductive 
region further comprises a metal layer 31 (or 24) in electrical contact with the via, the 
metal layer 31 (or 24) being formed of nickel-iron (column 3, lines 28-30) which is 
different than the aluminum/copper material of the via 37. 

Regarding claims 36-37, Durlam's Fig. 7 further discloses a bonding promoting 
layer 33 of dielectric material formed on the lower layer 25 of dielectric material, the 
bonding promoting layer 33 bonding the lower surface of the upper layer 51 of dielectric 
material to the upper surface of the lower layer 33. As taught by Durlam, the bonding 
promoting layer 33 is placed between the lower layer 25 and the upper layer 51 to 
provide electrical isolation between the conductor layers (column 3, lines 60-64). 
Therefore, it would have been obvious to form the dielectric layer 33 as a glass layer 
because the glass layer would also provide the electrical isolation between the 
conductor layers. It is noted that the process limitation (softening temperature in a 
range of 400 degrees C to 500 degrees c) would not carry patentable weight in a claim 
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drawn to structure because distinct structure is not necessarily produced. In re Thorpe . 
227 USPQ 964 (Fed. Cir. 1985). 

Regarding claim 39, Lee (Fig. 8) also teaches the via e1 comprising an area 
which is less than an area of the metal conductor formed below. 

5. Claims 13-14, 17, 27, and 30-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Durlam et al and Lee et a.l as applied to claims 1 1 and 26 above, and 
further in view of Bronner et al (US. 6,242,770). 

Durlam does not disclose that diodes are single crystal Si diodes. 

However, it would have been obvious to form Durlam's diodes as single crystal Si 
diodes because according to Bronner, such single crystal Si diodes (column 9, lines 63- 
65) would provide high conductivity, high rectification and low total resistance (column 
3, lines 1-4). 

Response to Arguments 

6. In the amendment filed 9/30/04, the scopes of base claims are changed and 
narrower by deleting "comprising" and inserting "which is filled with". Therefore, the new 
ground of rejection is applied. 

Applicant argues that "Durlam clearly does not teach or suggest the importance 
of forming a diffusion barrier between a metal conductor and a semiconductor node," as 
amended. 

This argument is not persuasive because the new reference issued to Lee et al 
(US. 5,895,947) clearly teaches the obviousness of forming a conducting region 
comprising: a via e1 filled with a diffusion barrier material and disposed between a metal 
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conductor and a semiconductor node 142 of polysilicon (see Fig. 8). The via filled with 
the diffusion barrier material would provide excellent filling properties (column 5, lines 
25-27) and reducing the contact resistance between the via and the semiconductor 
node (column 6, lines 33-41). 

Applicant asserts that Applicant surprises because the examiner relies on the 
teaching disclosed in figure 5 and the teaching disclosed in figure 17 of Durlam for the 
combination. According to Applicant, the embodiment "disclosed in Figure 17 of Durlam 
which is completely unrelated to the embodiment in Figure 5 of Durlam." 

The examiner recognizes that one skilled in the art would not be surprised by the 
combination between these two embodiments because they are completely related to 
magnetic random access memory structure (MRAM), and because the motivation for 
the combination of these embodiments is clearly suggested (see ground of rejection for 
details). 

Applicant also argues that it would not be obvious to combine Bronner with the 
applied references because Bronner does not teach or suggest a via formed on the 
metal conductor, and filled with a diffusion barrier as amended. 

This argument is not persuasive because the new reference issued to Lee et al 
clearly suggests a via formed on the metal conductor and filled with a diffusion barrier 
material. Bronner is only relied on for showing that it was known to form a diode as a 
single crystal Si diode for providing high conductivity, high rectification and low total 
resistance (column 3, lines 1-4). 

Conclusion 
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7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phat X. Cao whose telephone number is (571) 272- 
1703. The examiner can normally be reached on Monday - Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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